Amyotrophic lateral sclerosis.
Amyotrophic lateral sclerosis (ALS) is caused by selective and progressive loss of spinal, bulbar and cortical motoneurons and leads to irreversible paralysis, loss of speech, inability to swallow and respiratory malfunctions with the eventual death of the affected individual in a rapid disease course. Several suggested molecular pathways are reviewed including SOD1 gene mutation, protein nitrosylation, phosphorylation and oxidative stress, excitotoxicity, glutamate transporter deprivation, mitochondrial involvement, protein aggregation and motor neuron trophic factors. The role of insulin and its receptor in the brain is described. It is very possible that in 90% of the sporadic ALS cases, the cause of the motor neuron degeneration is different or that multiple mechanisms are involved that would need drugs with multiple mechanisms or action. Several marketed drugs have been selected for clinical trials. Only two drugs have been approved by the FDA as showing positive effect in ALS: Riluzole and Edaravone. Two other drugs that have a significant benefit in ALS are Talampanel and Tamoxifen. The results for modulation of the neurotrophic factor Insulin Growth Factor-1 (IGF1) as a potential treatment are inconclusive. Several compounds are discussed that show a positive effect in the mouse model but which have failed in clinical trials. New approaches using different modalities such as peptides, proteins and stem cells are promising. Our ability to design better drugs would be enhanced by investigating the endogenous factors in neuron death, protein aggregation and oxidative stress that would improve our understanding of the potential pathways that result in neurodegeneration.